the subfamily Formicinae (82.1 %), followed by Myrmicinae and Dolichoderinae (6.9 % and 31 4.6 % respectively). Globally, (i) the probability of occurrence was negatively related to 32 latitudes (ii) and to urbanization at lower latitude. (iii) Responses to latitude among sub families, 33 genus and species level responses were segregated and taxonomically aggregated. 34
Introduction

43
A major aim of biogeography is to unravel the spatio-temporal distribution of species and 44 ecosystems as well as the underlying abiotic factors and biotic processes shaping such 45 distribution (Lomolino et al. 2006 ). This scientific field provided major insights for the 46 understanding of natural gradients such as the decrease of diversity with increasing latitude at 47 global scale (Gaston 2000 , Rolland et al. 2014 . There is growing evidence that global change 48 can act as an additional driver shaping such large-scale diversity patterns. Indeed, human 49 activities induce major environmental modifications such as climate or land use changes, with 50 consequences on both species distribution and the functioning of species assemblages (Sala et 51 al. 2000 , Tylianakis et al. 2008) . Understanding how such natural and human induce drivers of 52 species distribution interact appears as one of the current challenges of biogeography (Parmesan 53 et al. 2005) . 54
Here we propose to address this challenge investigating the combined effects of latitude and 55 urbanization on the distribution of the interaction between liquid-feeding ants and flower plants 56 given time and place is referred as a collection. For the purpose of the present study, we used 118 all the collections recorded from 2010 to 2014 that comprised a total of 14,027 collections 119 including 2518 picture of ants (Fig 1. A) . They spanned a latitudinal gradient from 42.36° to 120 51.06°N and covering more than 99 % of France latitudinal gradient. All ant pictures were then 121 identified to the highest taxonomic resolution possible by professional experts. S1 Table in  122 Supporting Information detailed these taxonomic groups, ranging from the family to the species 123 level. 124 
Results
152
Identity of floricolous ants
153
Flower visiting ants were present in 17.9 % of the 14,027 collections included in our dataset, 154 totalising 2511 ant observations. We specified the identification of 92 % of these observations 155 to a level ranging from subfamily to species (Table 1 and S1). 156 
Authority are given for species level 158
This revealed that floricolous ants were not evenly distributed among subfamilies: 81 % 159 belonged to Formicinae, 7 % to Myrmicinae and 5 % to Dolichoderinae (Fig 2 (A) ). The 160 remaining 8 % of ant picture were not good enough to attribute them to a subfamily. Within 161
Formicinae, three genera were highly dominant: Lasius, Serviformica (subgenus of Formica) 162
and Camponotus that represented respectively 31 %, 27 % and 18 % of all ant observations (Fig  163   2 (A) ). Within these genera, we were further able to identify three species: Lasius emarginatus, 164
Camponotus piceus and Camponotus lateralis that represented respectively 4.6 %, 4.7 % and 165 3.0 % of all identified ants. 166
Responses to latitudinal and urbanization gradients
167
When analysing the distribution of ant observations across France, we found a significant 168 quadratic effect of the latitude indicating a hump-shaped response of ant presence with an 169 optimum around 45-46 °N (Fig 2 (B) and Table 2 ). We further found a significant interaction 170 between the latitude and the index of relative urbanization indicating that urbanization affected 171 ant presence differently along the latitudinal gradient, with a negative effect at lower latitude The analysis of the presence of the three ant subfamilies highlighted striking differences among 182 them. First, Formicinae subfamily exhibited a pattern similar to the one observed for all the 183 ants, with a significant quadratic effect of the latitude with an optimum around 45-46 °N, and 184 a significant interaction between the latitude and the index of relative urbanization showing a 185 negative impact at low latitude (Fig 2 (E) and Table 2 ). Second, Myrmicinae subfamily 186 exhibited a significant interaction between the latitude and the index of relative urbanization 187 highlighting a positive impact at low latitude and a negative impact at high latitude (Fig 2 (D)  188 and Table 2 ). Finally, for Dolichoderinae subfamily, we found a significant effect of the latitude 189 (Table 2 ) revealing a steady decrease in the presence of this subfamily with increasing latitude 190 (Fig 2 (C) ). 191
Scaling down our analysis at the genus level, we found a significant quadratic effect of latitude 192 for the three main genera belonging to Formicinae subfamily (Table 1) . Interestingly, the 193 optimum was different for each genus. While Camponotus appeared to be the most southern 194 genus with a presence peak around 44 °N, the optimum for Serviformica was around 46 °N and 195 Lasius appeared to be the northernmost genus with its optimum located between 46 and 48 °N 196 (Fig 2 F, 2 G and 2 H, respectively) . The presence of these three genera was also significantly 197 affected by the level of relative urbanization, but slightly differently. For Serviformica and 198
Camponotus genus, we found a significant negative effect of the relative urbanization (Fig 2  199 (F) and 2 (G) and Table 2 ). For Lasius, we found a significant interaction between the relative 200 urbanization and the latitude indicating that the effect of urbanization was dependent on the 201 latitude, with a positive effect for intermediate latitudes (between 45-47 °N) (Fig 2 (H) and 202 Scaling further down our analysis to the three species we could identify and with sufficient data 212 (S1 appendix), we found a significant quadratic effect of latitude for each one. As for the three 213 genera analysed above, we found that the optimum varied among species: Camponotus lateralisthe most northern and spread out distribution that peaked around 47.5 °N (Fig 2 (K)) . While the 217 level of relative urbanization did not affect Lasius emarginatus (Fig 2 (K) ), we found a 218 significant negative effect of the relative urbanization for Camponotus lateralis (Fig 2 (F) and 219 Table 2 ) and Camponotus piceus (Fig 2 (J) and Table 2 
